is among the 20 main fruits exported by Brazil, which is the eighth largest producer of fresh figs. The characterization of active fig germplasm banks has thus become an important line of research, as it is necessary to gather information to carry out adequate management projects. The objective of this study was to characterize the morphologies of 42 fig tree accessions belonging to the Faculty of Engineering of Ilha Solteira of the University of Sao Paulo State, so that the quality and genetic potential of different accessions of the species could be recognized based on the characteristics of the vegetative parts of the plants.
INTRODUCTION
The common fig tree, Ficus carica, is a fruit tree belonging to the family Moraceae, which is able to adapt to a wide diversity of climates. It is cultivated both in warm subtropical regions and in temperate climates (Flaishman et al., 2008) . According to Barolo et al. (2014) , in addition to its use as an important source of vitamins and minerals in the supplementation of human diets, the fig plant has been used to improve poor health conditions, since its fruits, leaves, and latex have been reported to act as antioxidants in diabetic mice (Pérez et al., 2003) , inhibitors of low-density lipoprotein (LDL) oxidation in humans (Mawa et al., 2013) , and inhibitors of cancer cell proliferation (Rubnov et al., 2001) .
In addition to these interesting features of the fig, fig production is characterized as an activity carried out in rural areas, which contributes to the survival of family farms and acts as a source of income for small and medium producers. Therefore it is of great importance to the social balance of the rural population, generating more jobs in the field because it requires labor throughout the year.
However, the commercial cultivation of the fig tree in Brazil is exclusively based on the planting of a single cultivar, 'Roxo-de-Valinhos', which is characterized by its high vigor, productivity, hardiness, and wide acceptance by consumers and the industry (Ferreira et al., 2009) .
This predominance of a single cultivar results in serious pest and disease problems, , which hinder cultivation and depreciate fruits, reducing profits. This practice also makes fig trees very susceptible to the nematode Meloidogyne incognita, which attacks the roots of the plant and forms galls, harming its development and requiring high expenditures for crop inputs and cultural treatments for this pest (Brito et al., 2008) .
Thus, research aiming at finding solutions to some of these problems would make an enormous contribution to the development of fig cultivation, such as allowing the use of resistant cultivars as a viable strategy. Considering that genetic diversity is an important component of the survival of a species and its adaptation to changes in the environment, the characterization and maintenance of such diversity in existing active germplasm banks (AGBs) becomes a fundamental strategy for the improvement of the culture of species like fig (He et al., 2016) .
Within this context, the objective our present study was to perform a morphological characterization of accessions in the AGB of Fig (F. carica) belonging to the Faculty of Engineering of Ilha Solteira (FEIS) of UNESP through quantitative descriptors. This was done to support future studies on the conservation and genetic improvement of this species. Raij et al. (1997) To protect the soil against erosion, maintain soil moisture, and control weeds, mulch was used in the inter-row spaces after pruning. Irrigation was done using a drop tube system 3 times a week, with an average precipitation of 2.0 mm / h reaching an area of 50 cm width in the planting row. This was considered to result in an average coefficient of class A tank (Kp) of 0.75 and a crop coefficient (Kc) for fig trees equal to 1.
MATERIAL AND METHODS
The number of lobes per leaf in the first fruit of the single stem of each plant was counted. Length and width of the leaf blade (cm) and petiole length of the leaves (cm) were also measured with the aid of a graduated ruler. Statistical analyses were carried out on the biometric results from all accessions in each evaluation period. The averages obtained were compared using Scott Knott test at a 5% probability significance threshold. The software Statistical Analysis and SISVAR, version 4.0 (Ferreira, 2011) were used to perform statistical analyses and experimental planning, respectively.
Estimates of the variance components were obtained for each variable using the restricted maximum likelihood/best linear unbiased prediction (REML/BLUP) procedure available in the genetic-statistical software SELEGEN -Computerized Genetic Selection developed by Resende, (2007) . The statistical model used was:
where: y is the data vector; r is the vector of the repetition effects (fixed) added to the general average; g is the vector of genotypic effects (random) and "e" is the vector of (random) errors. The capital letters represent the matrices of evidence for these effects (Resende, 2007) . The components of variance and descriptive statistics calculated were genetic variance, residual variance, heritability (h 2 ), genotypic (CVg) and environmental coefficients of variation (CVe), overall average of the experiment for all variables, and the CVg/CVe ratio.
To assess the genetic divergence among the accessions in terms of the biometric characters of their roots and leaves, the generalized Mahalanobis distance was used (Matos, Munõs and Gonzáles, 2013) . The genotypes of different accessions were separated from one another using the software GENES (Cruz et al., 2006) to generate the dendrogram. The characters examined, the accessions, and their places of origin are presented in Table 1 . 
RESULTS AND DISCUSSION
The characterization and evaluation of plant species consists of establishing an identity for each accession, through the knowledge of a series of data aiming to describe the different accessions of a collection of germplasm, using characteristics of interest. Cruz et al. (2014) mentioned that the characters studied may be morphological, physiological, cytological, biochemical, or molecular, and should include attributes, characteristics, or traits of a culture that are informative and useful for the characterization and evaluation of specific types (i.e. accessions) of the studied species. Most of the morphological characteristics of fig leaf accessions examined in this study presented a genotypic coefficient of variation lower than the environmental coefficient of variation and had heritability values ranging from 0.25 to 0.40. However, traits in all accessions were found to have non-zero heritability, showing that there is genetic variability among the accessions in the characters tested. Estimates of genetic parameters for these characteristics are presented in Table 2 . Although the findings of Cowart and Graham (1999) indicated that the length and width of the leaves are not good biometric characteristics, it is worth noting that higher values of these traits in combination with other characteristics can help in determining possible selection characters. Castellen et al. (2007) , characterizing 68 accessions of the Active Germplasm Bank of Papaya of Embrapa Mandioca and Tropical Fruit through multivariate analysis, detected that the components 1 (petiole color) and 2 (leaf length) explained most of the total observed genetic variation (67.80%).
In this sense, despite the low heritability observed for these characters in the Germplasm Bank in question, accession 15 ('Troyano') stands out from the other accessions due to its above-average leaf area, with leaf length and width of 30.3 cm 25 cm, respectively.
The number of leaf lobes showed high heritability (0.85), with a CVg/Cve ratio higher than 1. In a study by Domiciano et al. (2015) on genetic parameters and diversity in progenies of macaúba (Acrocomia aculeata), estimates of heritability varied between 50.24 and 71.9% (height and length of the rachis, respectively). According to that study, these values were considered high, especially when analyzed together with those obtained for the coefficients of genetic (CVg) and environmental variation (CVa) (CVg/CVa in most cases approached 0.5). In this study, the same authors concluded that it is possible to improve the recognition of morphological characteristics of a species through the selection of promising genotypes.
For the number of leaf lobes character, the values observed ranged from three non-pronounced to seven well-defined lobes; these extremes were observed in accessions 15 ('Troyano') and 13 ('Brunswich'), respectively (Figure 1 ). According to Giraldo et al. (2015) , who analyzed fig varieties, the selection of highly discriminant descriptors is important to optimize the resources necessary for a viable and reliable morphological characterization. This is especially important in cultures that have accessions stored in germplasm banks with high numbers of homonyms and synonymy, as is in the present study. In this case, a rapid characterization of the germplasm with this list of descriptors would reduce the number of redundant accessions, which would allow human and financial resources to be invested more efficiently into the accurate evaluation of quantitative descriptors in different years and places of cultivation. An adequate descriptor should allow the distinction between different accessions from the same culture to be feasible and also should be useful, avoid redundancy, be environmentally stable, and be easily manipulated by the breeder (Grum and Atieno, 2007) . For example, biometric data, which have an important ecological value in helping to determine the variability within a species, allow researchers to identify and differentiate phenotypic parameters among the individuals of a population, which constitutes one of the most important sources of variability available for crop improvement (Röper et al., 2015; Palace et al., 2016; Stojanović et al., 2016) .
Further analyses to infer the structure of genetic distances among the fig tree accessions in terms of leaf phenotypic characters were obtained by using Generalized Mahalanobis Distance methods, with a dissimilarity matrix and clustering determined by Ward's hierarchical grouping method. The grouping of these accessions is represented by the dendrogram in Figure 2 . The dendrogram obtained by grouping the accessions shows that the individuals from the fig tree AGB studied could be divided into two large, well-defined hierarchical groups. However, the groupings formed within these had very different hierarchies, with the formation of subgroups with greater or less dissimilarities among themselves. In this sense, it was observed that, within each large group, there were large subgroups, containing small subgroups composed of very genetically similar individuals. For example, the first large group was formed by treatments 25 to 26 (Figure 2 ). Within this large group, four large subgroups, consisting of treatments 26 to 30, 32 to 39, 8 to 38, and 13 to 25, occurred, indicating a structured population for the characters analyzed. In this case, the treatments 8, 29, 11, and 38 of the first subgroup were very similar to each other but formed a distinct subgroup when compared to the other genotypes.
In the second large group, consisting of treatments 16 to 26, although there was a clear visual hierarchy the genotypes grouped more easily than in the first group. Three subgroups were formed, which contained accessions with phenotypes similar to each other. This demonstrates the distance between the large groups 1 and 2, with the latter being the least divergent among its accessions.
The number of lobes was the most promising leaf morphological character among those examined in this study due to its high heritability and high genetic correlation, corroborant to Caliskan and Polat (2012) , which used the number of lobes per leaf as one of the essential parameters for the differentiation of fig genotypes in Turkey.
When analyzing variation in this character among accessions, the dendrogram showed low structuring among the accessions, indicating that this is a unique character for each accession. Thus, it was observed that the population studied had medium to high genetic variability, indicating that it is possible to identify the materials from different sources within it.
The use of cultivars adapted to different climatic conditions, soil, and production systems is a fundamental principle used to improve the productivity and quality of any fruit or vegetable (Mba et al., 2012) . Therefore, the generation of new and more productive cultivars with superior qualitative characteristics, such as fruit color, flavor, odor, texture and color of the pulp, sugar content, acidity, and resistance to transport, among others, has been a significant challenge in the breeding of fruit plants.
According to Frankham (2005) , genetic diversity is the key to a species' survival and adaptation to changes in the environment, and a fundamental task for scientists is to elucidate the mechanisms of the origin and maintenance of this variation (Platt et al., 2010; Huang et al., 2014) . In addition, detailed information on genetic variability can be applied to reveal the demographic and structural history of the population of a species, and the genetic mechanisms behind its local adaptation and evolutionary changes (Hansen et al., 2012; Mita et al., 2013; Berg and Coop, 2014) . The characterization of genetic diversity within germplasm banks is thus a key initial step in the successful growth and expansion of the culture of fig tree crops.
The main role of heritability is related to the fact that it expresses the reliability of the phenotypic value as an estimator of the genotypic value, such that the higher the heritability in selection (Acquaah, 2012) . In the present study, the coefficient of heritability at the level of number of leaf lobes, determined through analyses of morphological differences of vegetative parts, the accuracy of genotype selection and the coefficient of genotype variation were significant, suggesting that this character may be promising to be a selection character for the identification of fig trees of different genotypes in Brazil, where propagation is done primarily by cloning.
It was possible to characterize fig tree accessions based on quantitative analyses of differences in the morphology of their leaves, to allow the selection of strains of this crop with desirable traits. Moreover, the most divergent accessions were found to be 'Genovesco', 'Brunswick', 'Troyano', 'Palestino', Accession 21, Accession 34, Accession 38, Accession 39, Accession 41, and Accession 42. These divergent accessions had characteristics of agronomic interest, which may thus be used in future studies on genetic improvement programs of the fig tree crops. Genetic analyzes at the DNA level, such as SSR molecular markers, will also be used to correlate the treatments belonging to the BAG in question 
